Objective: To assess the use of the ONI (Ongoing Needs Identification) survey to predict resource requirements in the home care sector.
SINCE THE 1980S, the Australian Government has shifted its focus in the provision of care from institutionally-based to home and communitybased. Designed to delay the institutionalisation of frail and disabled people, the popularity of the Home and Community Care (HACC) program is driven by its cost effectiveness to government 1, 2 and the preference of individuals to be cared for at home rather than in institutions. Jointly funded by the Commonwealth and state governments, the program provides eligible clients and their carers with a range of services at home, including meals on wheels, allied health, home nursing, respite care, transport, housekeeping and other domestic assistance. 3 Services provided through HACC play an increasingly critical role in the health maintenance of an ageing population. About 20% of Australians aged 65 years and over received HACC services at home during [2002] [2003] , and this proportion is expected to rise. 4 Increased utilisation of in-home care services highlights the need for effective strategies in the planning of human resource requirements to improve allocative and productive efficiencies. Of critical importance to policy makers is the identification of objective indicators that assist in the estimation of the level of home care service needed today and in the future.
Attempts to apply casemix formula funding to the home care service sector have so far met with Workforce Planning and Development moderate success. Donnelly et al' s major Australian study in 1995 examined the application of diagnosis related groups modelling to the nursing component of home-based care with a sample of 95 737 visits. 5 One of Donnelly' s conclusions was that it may be less useful to focus on clinical factors alone in the home care sector because of the wide range of resources involved in providing care in this context, including the presence of informal care. Lewin and Eager' s discussion paper on community care also acknowledged this issue. 6 Allied health service provision was outside the scope of Donnelly' s study which, in itself, indicates the complexity and difficulty of attempting to develop a system to encompass the wide dimensions of community health services. Hindle 7, 8 evaluated several models which attempted to do this, including Donnelly' s 5 study, and concludes that, at best, casemix modelling is only able to predict 23% of cost variation in this sector compared with 45% prediction in the acute care sector.
The construction of objective indicators to estimate home care services requires an understanding of how consumer health conditions and disability impact on an individual' s ability to function independently. Consideration of living arrangements, carer availability, health issues, social and community support is also required. For instance, the success of the HACC programme fundamentally depends upon informal care. 3, [9] [10] [11] [12] Older people living alone tend to have less access to informal care, [13] [14] [15] [16] [17] [18] and this impacts on the level of services they require to remain living at home. It may be argued at the policy level that service provision should not take account of informal care in the home since this is offered on a voluntary basis. The fact remains, however, that the concept of deinstitutionalisation is predicated on the availability of unpaid, informal care.
While it is well accepted that social, health and economic factors impact upon the planning of inhome care services, professionals and government departments continue to be challenged by the lack of available micro data. 9, 19 Health service purchasers make predictions for resource requirements based on broad demographic data. They rely on service providers to tender for contracts based on their experience of resource utilisation for their service group. The industry is fragmented and standardised information is difficult for the sector to develop. Queensland Health currently uses two major sources to access information required for planning: the Australian Bureau of Statistics (ABS) and Home and Community Care data. Although the Minimum Data Set (MDS version 1) provided by the ABS and Queensland Health contracted periodic performance reports cannot be accurately compared, they continue to be used to capture further information. 9 The identification of predictive indictors of resources that can be used in a cost effective manner would assist both purchasers and providers in planning future staff requirements.
Kipp and colleagues comprehensively reported the links between client characteristics within the home setting and care services. 20 This study examined and demonstrated the relationship between the professional in-home time and aggregate indicators measuring the client' s functional abilities, their home environment and their informal support system. The case management intensity score was found to be the best predictor of in-home time, followed by the client homebound score and client priority visit score. Their study, based on previous work in New Zealand and the United States, 21, 22 found that the rehabilitation status scale, functional independence measure and diagnosis predicted the amount of professional in-home care.
Diwan' s study undertook a more focused research approach, evaluating the role of client characteristics, informal caregiver characteristics and provider/service system characteristics to predict case management time. 23 In this study, client behaviours, functional ability in performing primary ADLs (activities of daily living), informal care and professional service support were found to be significant predictors of higher use of case manager time. High-end users of case management time tended to have a higher prevalence of dementia and mental illness and problematic client, caregiver and service provider situations. Case management costs were also highest in the initial month of consultation. Snell' s research supported the findings that the costs of community care were significantly explained by both physical and mental Workforce Planning and Development characteristics of the older clients. 24 Gender and area of residence were also important factors.
Research involving a sample of older Australians living in the community identified the determinants of service use. Measures of disease and disability, detailed network support data and factors that may influence client service use were collected and examined. The study found that informal care and community service use were predicted predominantly by disability, with disease providing little additional prediction. 25 Further study of the same sample by Edelbrock and colleagues concluded a compensatory relationship existed between professional community services and informal care. 26 In Australia, the HACC Minimum Data Set, Version 2, 2005 formally captures each consumer' s functional profile but continues to omit other variables important for planning -for instance carer needs, carer sustainability, psychosocial issues, cognitive and decision-making problems, cooperation with health professionals and issues of mistrust. Previous research identifies these items as significant in the prediction of service requirements. 20, 24, 27 The On-going Needs Identification (ONI) Survey was developed by the Centre for Health Service Development, University of Wollongong as a screening tool for use with home care clients to improve the referral process. 28 While not specifically designed for the purpose, the ONI has potential for improving prediction models and, ultimately, the planning of in-home care services.
The Ongoing-Needs Identification Survey
Queensland is the first Australian state to use the latest version of the ONI as a screening tool, and draws from the experiences of other states that have used previous versions and also pilot project site evaluations conducted across Queensland in 2003. The ONI survey has multiple functions designed to prompt timely and appropriate service delivery, referral and/or further assessment based on the issues and needs identified for each consumer. The tool comprises several sections -the core ONI, functional profile, HACC MDS supplementary item, the living arrangements profile, the carer profile, health conditions profile, the psychosocial profile, health behaviours profile and the ONI priority rating. At the first home visit professional staff complete the survey with the client.
Staff are also expected to use the client information captured in the ONI survey to derive the ONI priority rating score (OPR). Using the flow chart approach, the OPR measures the client needs, risk and priority for community care. In devising the rating, assessors take into consideration the functional profile, the carer profile, psychosocial profile and other issues. Clients are assigned an OPR of 1 through 9 -1 indicating the highest risk/priority and 9 the lowest risk/priority. For instance a client with no carer receives a higher risk/priority with a score closer to 1. 16 The ONI survey is designed to measure both functional ability and functional burden by capturing the social, health and home-setting characteristics of each client. It may be possible to use the ONI more broadly as a professional resource predictor instrument. In this case, there is a need to test the variables captured in the survey so as to determine their importance in enhancing planning outcomes and efficiencies. If these variables prove significant in predicting in-home care services a case exists for their inclusion into the planning database. A study of objective indicators derived from the ONI survey may improve strategic planning that currently relies on limited client information. Improved workforce development and budget planning by government and service providers may be a possible outcome.
The study reported here investigates the usefulness of the variables captured in the ONI survey as a professional services resource predictor in the setting of a community care home services provider. The service provider itself implemented the ONI survey as a record keeping and referral mechanism, rather than as a predictor of resource usage.
Methods
This research was approved by the Griffith University Human Research Ethics Committee, and writ-ten consent for the release of the de-identified data was obtained from the home care service provider' s Project Committee. The 3-month study, conducted in April, May and June 2005 gathered data on clients who received services from a branch of a community-based non-government national home care services provider. The branch was based in an area with a high proportion of older residents and was chosen as the research site for three reasons: ■ the staff had received extensive training in the use of the ONI survey by Queensland Health; ■ the staff were already completing the survey for their organisation; ■ the branch offered a comprehensive set of professional in-home services such as nursing and allied health. The nursing duties of a registered or enrolled nurse included assessment, palliative care, wound management, stomal therapy, and diabetes management. Allied health services included occupational therapy, dietetics and nutrition, social work, group programs, podiatry, speech pathology, diversional therapy, physiotherapy and care-planning. The branch administered the ONI survey to all of the 226 clients serviced during the 3-month period. The nursing and allied health staff, in consultation with the clients, completed the surveys. Nursing and allied health staff answered questions requiring clinical information, such as diagnostic category. If a client' s condition restricted them from answering questions, their carer was consulted. The 3-month data collection period was appropriate for this study because every 3 months ONI details of existing clients were updated unless changing client circumstances required an earlier review; and similar studies, such as that of Kipp et al, 20 used this time frame. The research assistant recorded the client information obtained from the ONI survey into a spreadsheet. The project manager, an employee of the organisation, supervised the process, ensuring consistency of data collection and entry, clarifying clinical terms and checking the data entry process. Data was later de-identified by the project manager and sent to the research team for analysis. Of the 226 surveys collected, the information of 218 clients was sufficiently complete for analysis.
To maintain data integrity, minimise misinterpretation of the information collected, and provide feedback on the data collection process, interviews were held with the manager of the organisation, the project manager, research assistant and leaders of the research team.
Data description
The descriptive statistics revealed that the majority of those receiving home services in this sample were able to make their own decisions (84%) and did not require further mental health assessment (89%). Also, 39% were new clients, 37% lived alone, 54% reported the need for a carer, and 64% reported the availability of a carer. Of the total sample, 96% spoke English as their main language and received a government pension. The main diagnostic conditions included: musculoskeletal system/connective tissue disorders (38%); circulatory system (26%); endocrine/nutritional/metabolic (25%); and wound (23%). Nursing, allied health and personal care services were provided to 72%, 41% and 31% of the total sample, respectively. Note that "personal care" refers to the formal care provided by the agency in the home and includes assistance with daily self-care tasks such as eating, bathing, grooming, and monitoring medication.
Model
This study tested the relationship between the indicators captured in the ONI survey and the quantity of professional in-home care services received. Linear regression was performed; Model 1 incorporates several individual variables captured in the ONI survey while Model 2 replaces these variables with the OPR score to determine if this score better predicts service time (Box 2). Similar to Kipp et al, 20 an additive rather than a branching model was used for the analysis.
Model 1 comprises a combination of indicators identified as important 20 to test their significance in predicting in-home care service requirements. The model includes variables that measure the condition of the client -functional status, mental state, medical condition, client behaviour -and informal caregiver support.
For the models, the time of in-home service, measured in minutes, becomes the dependent variable and the ONI indicators (Model 1) and OPR score (Model 2) become the explanatory variables. Previous studies identified variables that may influence the time needed for care. To control for confounding variables, the model includes the diagnostic category of each client, the service disciplines used by the client (nursing, allied health, and personal care), their age and sex. Refer to Box 1 for variable details.
Results
The regression analysis was performed to investigate the relationship between professional service time (nursing and allied health) and client/carer profile while adjusting for age, sex, diagnostic category and other services received by each client (Box 3). Nursing and allied health time were recorded to the nearest minute. Model 1 included individual client characteristics. In Model 2, the individual client characteristics were replaced with the OPR score to test the score' s importance as a predictor of professional time. It is an assumption of the study that there are no unmet-care needs within this group of clients.
Nursing models
Overall the independent variables of Models 1 and 2 explained 30% and 23% respectively of the variance in the nursing time. In predicting nursing time both renal/urinary conditions also impacted on nursing time. There was also a negative association between allied health and nursing; no allied health services implied an increase in nursing time.
Referring specifically to Model 1, decreasing functional profile (from a scale of 1 to 9) tended to increase the amount of nursing time. The OPR score that represents the priority rating score and captures carer profile and functional profile was not significant as indicated in the results of Model 2. The personal care variable, however, was significant in Model 2.
Allied health models
For allied health services, the independent variables of Models 1 and 2 explained 40% and 37%, respectively, of the variance. The endocrine/nutritional metabolic condition impacted on allied health. A negative relationship existed between the amount of allied health service time received by clients and nursing: no nursing services was associated with increasing allied health time.
Referring to Model 1, those reported as new clients and not in receipt of personal care services from the agency were associated with an increase in allied health time. Diagnostic category and service discipline variables also impacted on allied health. In Model 2, once again the OPR score did not explain allied health (P = 0.1). Age and the diagnostic categories musculoskeletal/connective tissue and mental conditions impacted on allied health time.
Results for selected variables within the model
To better understand the link between professional service time and the independent variables included in Models 1 and 2, a stepwise regression 
Nursing model
In Models 1 and 2 the variables selected from the stepwise procedure explained 25% and 23%, respectively, of the variance in the amount of nursing services. Male clients received more nursing time. Of the diagnostic categories, respiratory system, musculoskeletal/connective tissue and renal/urinary conditions impacted on nursing. No receipt of allied health services tended to raise the amount of nursing time received. Specifically, Model 1 also revealed that a lower functional profile increased the amount of nursing received. In Model 2, the receipt of personal care was associated with increased nursing.
Allied health model
The selected independent variables of the allied health Models 1 and 2 explained 30% and 29%, respectively, of the variance. The endocrine/nutritional/metabolic condition impacted on allied health. Clients who did not receive nursing services were more likely to receive a greater amount of allied health time. Model 1 also revealed that nervous system conditions and new client status impacted on allied health time. In Model 2, wound management was also important. The omission of the OPR score from the stepwise regression analysis of both Models 1 and 2 indicates that this variable is not as useful in the prediction of either nursing or allied health time.
Discussion
Independent variables impacted on nursing time differently to that of allied health. For instance, while functional profile and the ability of the client to make their own decisions significantly influenced the amount of nursing received by home care clients, new client status significantly predicted allied health time. The waiting lists for allied health services and staff turnover of this professional group within the centre explained the greater significance of the new/existing client variable in the allied health model compared with the nursing model. Also, as expected, different significance levels were reported for the same diagnostic category in the nursing and allied health models. The significance of the sex variable in the nursing model should be noted. Male clients received greater amounts of nursing time compared with female clients after controlling for age, diagnostic category and service discipline. Possibly either male clients were more demanding of nursing time or nurses perceived that male clients needed more time. Snell' s research 24 also found sex as significant in the prediction of the costs of community care. In contrast, no sex bias existed in the allied health model.
Interestingly, carer need and carer availability did not impact on nursing nor allied health service time. It is proposed (and is an assumption of this study) that either the household or the nonprofessional staff met the care needs of the clients. Thus professional staff members did not need to undertake extra service time associated with unmet carer needs. The organisation was diligent in formal monitoring of carer need, availability and sustainability each month through the Carer Strain Index (CSI). 29 Carer plans were implemented through separate services to this group and so were not captured by the ONI and not available to the research team before the study' s commencement. This may explain the variance from other studies that found that carer availability impacted upon resource usage. Incorporating information presently captured via the CSI into the ONI survey may be a useful development if further study subsequently supports its adoption as a professional time resource prediction instrument.
The results of the analysis also highlighted an inverse relationship between allied health and nursing service time. Referring to the nursing model, no allied health service was associated with an increase in nursing. Conversely, the allied health model revealed that clients who did not receive any nursing services were more likely to record a greater amount of allied health time. According to the administrators of the agency, the substitution effect between the two professions occurs because nursing services are usually followed by allied health professional support and vice-versa.
Conclusion
This study investigated the usefulness of the variables captured in the ONI survey in the prediction of in-home care professional service time. It did not examine the appropriateness of the resources or to what extent the amount received was adequate.
Similar to previous studies, 24, 25 the analysis of the data revealed a strong relationship between diagnostic category and professional time required. The OPR score was ineffective as a predictive variable of professional time. Indeed informal interviews with staff revealed that the OPR score underestimated the priority rating of the client since it fails to take diagnostic category into consideration. For instance, wound management requires greater nursing time and a higher priority even though functional profile and carer status may remain robust. For this reason the pilot study centre abandoned the recording of the OPR score.
After controlling for diagnostic category, age and service discipline, analysis revealed that men received a greater amount of nursing time than women. Further investigation is required to explain the apparent sex bias in nursing services. Given the differences between nursing and allied health services in the prediction of service time, consideration of variables based on profession typology is required when planning resources in the home care sector. Presently this community care organisation' s resource allocation is based on general demographics, boundary changes and availability of staff. Planning for home care services will benefit from consideration of variables based on profession. This score needs to reflect the different influences of diagnostic category, functional and carer profile upon nursing and allied health time.
Casemix modelling seeks to capture direct costs involved in episodes of care. The ONI survey, although not designed for this purpose, may have the potential to capture professional time expended, and hence costs indirectly, as professional time is the main cost component of homebased care provision. Predicting 30% of nursing time and 40% of allied health time variance may therefore predict overall costs substantially more successfully. The advantage of using the ONI survey for prediction and/or cost indication is that its completion by staff is integrated into the clinical care process, as opposed to clinical coding which is often perceived by clinicians as an extra task having no relation to clinical outcomes. It may therefore be more acceptable to clinicians, and hence better data collection might be possible.
The conclusions of this study, however, are limited to the one branch of an organisation that provides services to sick and disabled people within their homes. Their clients may not be representative of the national HACC clientele. Future investigation is required to widen the scope of the study to explore the applicability of the ONI survey to the circumstances of home care clients in other regions, particularly in the rural sector. An extension of this study using a larger sample would allow the analysis to be further segregated by diagnostic category.
Developing a cost-effective and clinician friendly instrument for use by community health practitioners will benefit both governments and service providers by enabling better forecasting of demand for services, an improved tendering process based on need and outcomes rather than historical funding arrangements, and ultimately a more effective and fairer distribution of health care resources within the community health sector.
